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ABSTRACT 
A stage model of adolescent cigarette smoking acquisition was 
proposed. This model was based on past research on adolescent smoking, 
stages of adult smoking cessation, and a transtheoretical model of 
adult psychotherapy change. An instrument to measure the stages of 
acquisition was developed. Internal validity evidence was obtained. 
Based on principal component analysis, item analysis, and coefficient 
alpha, 21 items were retained, representing three distinct components. 
These components accounted for 64.8% of the variance and were labeled 
Preconte~plation, Decision-Making, and Maintenance. The three 





external validity evidence was obtained by comparison of scale 
with measures of smoking behavior and intent to smoke. Cluster 
were performed using a variety of methods and solutions. Nine 
clusters resulted, representing sample profiles based on 
scores on the three acquisition scales. Among the nine clusters were 
profiles representing children in five stages of acquisition: 
Precontemplation, Contemplation, Decision-Making, Action, and 




with scores on measures of Decisional Balance {i.e. the 
to the perceived positive and negative consequences of 
amount 
social desirability. 
of pleasure derived from cigarette smoking, and 
Future research, including the potential use of 
the stages of acquisition model and instrument in establishing the 
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The psychological and cognitive variables associated with 
adult smoking behavior in general and smoking cessation in particular 
have received much investigation in recent years. However, 54 million 
Americans continue to smoke (U.S. Dpt. of Health and Human Services 
[USDHHS], 1982). Perhaps, even more alarming is the amount of 
increase in smoking prevalence among teenagers (National Institute of 
Drug Abuse, [NIDA], 1980). A logical direction of research and 
intervention has been toward the prevention of smoking among 
adolescents. Although there have been several effective prevention 
programs implemented in the past decade, few, if any, of these 
programs have been found to be successful across a wide range of 
student populations (Elder & Stern, 1984). 
In the field of adolescent smoking prevention, conflicting 
results between groups of investigators using similar interventions 
are common. For example, the early literature suggests that the use 
of approaches aimed at educating students about the physiological 
health hazards of smoking is, for the most part, ineffective 
(Thompson, 1978). However, recent reports (Arkin, Roemhild, Johnson, 
Luepker, & Murray, 1981; Hansen & Evens, 1982; Johnson, 1982; Perry, 
Telch, Killen, Burke, & Maccoby, 1983) suggest that such approaches 
should not be dismissed ~uickly. 
As a possible explanation of these conflicting reports, many 
l 
investigators have suggested that the complexity of the various 
interventions has made it impossible to identify which specific 
program components are effective and which are not (e.g. Perry et al, 
1983). In other words, a single program may include such diverse 







for some children, 
other children. In 
to smoke, testimonials from older peers, and 
to the impact of the media on smoking (Perry, 
& McAllister, 1980). Another possible explanation 
reports is that certain approaches are effective 
while other strategies are more effective for 
order to more clearly understand the relative 
effectiveness of the various prevention programs, as well as to gain 
knowledge of the acquisition process of addictive behaviors, several 
investigators have suggested the need for specific intervention 
component evaluation in addition to the more common behavioral 
outcome evaluation of adolescent smoking prevention programs (Flay, 
d'Avernas, Best, Kersell, & Ryan, 1981; Hurd et al, 1980; O'Neill, 
Glasgow & Mccaul, 1983). 
One method of investigating the differential effectiveness of 
prevention st r ategies has been to compare the effects on subjects who 
exhibit different levels of smoking behavior at the outset of 
intervention (e.g. Arkin et al, 1981; Hurd et al., 1980). A number of 
studies have made distinctions between various behavioral levels of 
smoking acquisition such as "non-smokers," •experimenters," 
"irregular smokers," and "regular smokers," based on the frequency of 
cigarette consumption. However, there is a lack of correspondence 
2 
between studies in terms of the criteria and terminology used in 
these classifications, thus making any comparison of results 
impossible (Schinke & Gilchrist, 1983). 
Hansen (1983) examined smoking behavior in a multidimensional 
framework. In a study of high-school-aged smokers, he found that 
regularity, duration, and frequency of cigarette use were independent 
dimensions of smoking habit. He suggests that these findings have 
implications 
differential 
for the content of prevention programs in terms of their 
effectiveness (e.g. early cessation versus primary 
prevention) based on these dimensions. In addition, be suggests that 
future research should investigate the psychosocial covariates of 
these dimensions. 
The concept of risk bas been used to study the differential 
effectiveness of prevention strategies by combining both behavioral 
and psychosocial dimensions in the classification of adolescents. 
Best and Flay and their collegues (Best et al., in press; Flay et 
al., 1981, in press) have defined risk to smoke in terms of smoking 
experience (i.e. a child's actual smoking behavior) and social models 
(i.e. the smoking behavior of a child's parents, siblings, and 
friends). Their findings do suggest that individuals at different 
levels of risk are effected by different prevention strategies. 
Evans and Baines (1982) have outlined how different 
developmental and social psychological theories may account for 
smoking acquisition. Among the theories addressed are Bandura's 
Social Learning 
Psychosocial Model, 
Theory, Piaget's Cognitive Model, Erikson's 
and McGuire's Communications Model. Although the 
3 
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authors present a clear and useful discussion on the relation between 
these theories and smoking initiation, a synthesis of these 
theoretical perspectives, in terms of a single model of the stages of 
smoking acquisition, is not presented. 
Only one report to date has proposed a viable and 
comprehensive model of smoking acquisition. This model, proposed by 
Flay et al (1981), is based on an integrated theory of the 
interaction between the individual's knowledge, beliefs and 
attitudes, 
The model 
based on locus of control and value expectancy theo~ies. 
suggests the following five stages of smoking acquisition: 
and anticipation, initiation, learning and becoming, 
and maintenance. Although this model appears quite 
preparation 
habituation, 
promising in terms of furthering the understanding of adolescent 
smoking acquisition, it has not been studied empirically. 
There is no comprehensive model of adolescent smoking 
acquisition, to date, that has received empirical investigation. 
Several behavioral, attitudinal, and psychosocial variables have been 
shown to be salient in the acquistion of smoking and a variety of 
theoretical models have been proposed. However, in order to provide 
answers to some of the questions regarding smoking prevention program 
effectiveness, a measurable and comprehensive model of the stages of 
smoking acquisition based on past research and theory must be 
developed. 
In a recent report, Best et al (in press) compare the 
questions now being asked about smoking prevention programs and those 
asked twenty years earlier regarding the effectiveness of 
4 
psychotherapy. They suggest that, in both instances, the connection 
between program effectiveness and the mediating processes is vague 
and that the mediating processes, themselves, are unclear. This 
analogy between psychotherapy and smoking prevention may prove useful 
in furthering our knowledge of the, relatively new field of adolescent 
smoking prevention. By continuing this analogy, it is seen that, just 
as there are several theoretical camps of psychotherapy (e.g. 
psychoanalytic, behaviorist, humanist), there have developed 
different camps of smoking prevention (e.g. psychosocial, health 
hazard education, media awareness). In the field of psychotherapy, 
Goldfried (1980) has suggested that a Zeitgeist is developing in 
which therapists and theorists from different schools of thought are 
looking for common mechanisms of change. Several authors, in addition 
to Goldfried (1980), have proposed theories of integration across 
therapy systems (e.g. Bandura, 1977; Frank, 1973; Gurman, 1978). 
Therefore, with an understanding of the underlying effective 
processes of change, a •selective eclectic• model of therapy can be 
realized. A similar emphasis on integration of a wide range of 
theoretical positions may prove beneficial in smoking prevention work 
(Botvin, 1982; Flay et al, in press; Perry et al, 1983). However, in 
order to incorporate different theoretical positions, the underlying 
common processes of change must first be delineated and evaluated. 
One model of the stages and processes of change in 
psychotherapy that has received much attention in recent years is 
that based on Prochaska's integrative survey of psychotherapy systems 





stages of change. 
as those who had 
stages of change 
Prochaska, 1982). 
has been used successfully in the study of adult 
(DiClemente & Prochaska, 1982; Prochaska & 
Among the aspects of this model is the concept of 
Individuals in formal cessation programs, as well 
stopped smoking on their own, suggested common 
in the course of smoking cessation (DiClemente & 
Prochaska and DiClemente (1983) initially 
hypothesized five stages of change: Precontemplation, Contemplation, 
Decision-making, Action and Maintenance. However, principal component 
analysis of an instrument for assessing these stages in psychiatric 
outpatients yielded only four reliable and well defined components: 
Precontemplation, Contemplation, Action and Maintenance (Mcconnaughy, 
Prochaska & Velicer, 1983). The authors suggest that either the 
Decision-making stage may be such a transitory event that individuals 
cannot be assesed while making these quick, yet important 
commitments, or the decisions are not realized until action is begun. 
In additional studies on the transtheoretical model, corresponding 
processes of change have been identified (Prochaska & DiClemente, 
1982, 1983; Prochaska, DiClemente, Velicer, & Zwick, 1982); 
differential weights have been given to the pros and cons of smoking 
perceived by individuals, in terms of a Decisional Balance model 
(Velicer, DiClemente, Prochaska, & Brandenburg, in press); the role 
of self-efficacy bas been studied (DiClemente, 1981; DiClemente, 
Prochaska, & Gibertini, in press); and the concept of habit strength 
has been investigated (Wilcox, Prochaska, Velicer, & DiClemente, in 
press). In sum, this model has received much empirical investigation 
6 
and has led to a clearer understanding of the interaction between the 
stages, processes, and other mechanisms of change. 
Stages S2!. Acquisition Model 
By applying Prochaska and DiClemente's stages of change model 
(DiClemente & Prochaska, 1982; Prochaska & DiClemente, 1982, 1983} to 
the acquisition of adolescent smoking, a stages of acquisition model 
is proposed. This stages of acquisition model is, in effect, a mirror 
image of the stages of change model. For example, whereas in the 
stages of change model, adults who are in the Precontemplation stage 
have not yet considered stopping their smoking habit, children in the 
Precontemplation stage of acquisition have not yet considered 
beginning to smoke. Adults in the Contemplation stage of cessation 
have just started to think of breaking their habit while adolescents 
in this stage have just started to think of starting to smoke. Adults 
in the Action stage of change have started to take action on their 
decision to stop smoking whereas adolescents in this stage have taken 
action on the decision to start smoking. And, at the end of the 
spectrum, adults who are in the Maintenance stage of change have 
stopped smoking and 
whereas children in 
regularly and have 
are attempting to maintain their abstinence, 
this stage of acquisition have started to smoke 
little or no desire to stop. Therefore, a 
continuum is created where this later stage of acquisition is 
actually the first stage of cessation (i.e. Precontemplation}. 
In defining the stages of acquisition, four variables are 
taken into account: 1} current smoking behavior (i.e. whether or not 
7 
the individual is currently smoking, and if so, how much); 2) future 
intent to smoke; 3) attitude toward smoking in terms of a decisional 
balance model (i.e. the individual's weightings of the perceived 
positive and negative consequences of smoking); and 4) for those who 
currently smoke, the amount of pleasure received from smoking. These 
four variables were chosen based on previous research on adolescent 
smoking acquisition and on adult stages of change. 
Current smoking behavior (i.e. frequency, regularity, and 
duration), as described above, has been found to be a salient 
dimension of the acquisition of a smoking habit. In terms of the four 
proposed stages 
Contemplation) 
of acquisition, two stages (Precontemplation and 
involve non-smokers while the other two (Action and 
involve current smokers and should be able to be Maintenance) 
distinguished behaviorally in terms of the frequency, duration, and 
regularity of the smoking behavior. 
Ajzen and Fishbein (1970) presented a theoretical model of 
behavior called the Behavioral Intention Model. This model views 
intention to engage in a particular behavior as the best predictor of 
that behavior. Urberg and Robbins (1981) have suggested that this 
model may help account for adolescent smoking behavior acquisition. 
Therefore, in terms of the proposed stages of acquisition model, it 
is expected that individuals in the Precontemplation stage will show 
no desire or intent to smoke in the future while individuals in the 
Contemplation, Action, and Maintenance stages will, respectively, 
show increasing degrees of intent to smoke in the future. 
Adolescents, particularly young adolescents, have difficulty 
8 
in decision-making (Elkind, 1984; Schvaneveldt & Adams, 1983). 
Parents, peers, teachers, and the media all seem to present the 
adolescent with different values and directions from which to choose. 
This is especially evident when faced with the question of whether or 
not to smoke. In general, children and adolescents are faced with a 
variety of reasons not to smoke (e.g. potential health hazards, 
parental disapproval, bad breath) as well as reasons to smoke (e.g. 
perceived peer approval and acceptance, feeling and looking more 
grown up, positive social image) and must weigh these reasons against 
each other to decide which direction to take. 
and Mann (1977) have a Janis 





employ when making decisions. Their model involves a Decisional 
Balance schema in which an individual weighs the positive against the 
negative consequences related to a particular action in order to make 
a decision. More specifically, they suggest four categories of 
consequences: self-approval or self-disapproval, other-approval or 
other-disapproval, losses or gains for self, and losses or gains for 
significant others. This process is comparative rather than absolute. 
In other words, when making decisions, one weighs the gains compared 
to losses. They describe their model as representing both the 
cognitive and motivational aspects of the decision-making process. 
Based on the Janis and Mann (1977) model, Velicer et al (in 
press) developed a Decisional Balance measure for predicting and 
assessing adult smoking status. Their study resulted in the 
identification of two scales, labeled Pros and Cons (even though the 
9 
original item pool was written to represent the four different 
categories described above), that were able to differentiate between 
five groups representing different stages of change. They found that 
Immotives (i.e. Precontemplators) place much greater emphasis on the 
Pros of smoking than on the Cons. Contemplators placed equal emphasis 
on the Pros and Cons. Recent Quitters (i.e. Action-takers) gave more 
weight to the Cons than Pros, yet both were perceived to be less 
important than in the previous two groups. And, for Long Term 
Quitters (i.e. Maintainers), the Cons continued to outweigh the ·Pros, 
yet both were of little importance. Scores on the two scales also 
proved useful as predictors of future behavior for the 
Precontemplator and the Contemplator groups. 
Urberg and Robbins ( 1981) developed a measure of what they 
have termed the "costs" and "benefits" of adolescent smoking. In a 
study using this measure they found that subjects who currently 
smoked saw significantly fewer costs of smoking compared to 
nonsmokers, but did not differ in respect to the perceived benefits. 
They also found that subjects who were sure they would not begin to 
smoke in the next year saw significantly less benefits and more costs 
of smoking than those who planned on smoking or were unsure of their 
future intent. 
Schneider and Vanmastrigt (1974) administered a questionnaire 
regarding the negative beliefs about smoking (i.e. "cons" or "costs") 
to a group of adolescents. They found that preadolescents (ages 7-8 
and 10-11) agreed significantly more than adolescents (ages 13-14) 
with those items related to the health hazards of smoking (e.g. 
10 
nsmoking can cause cancer,n and nsmoking shortens a person's lifeff). 
However, they found no significant differences in response to these 
items between smokers and nonsmokers. This latter finding is in 
accord with other studies that have shown that most children and 
adolescents, smokers and nonsmokers alike, see smoking as hazardous 
to ones health (National Clearinghouse for Smoking and Health [NCSHJ, 
1974; United States Public Health Service [OSPHS], 1976). 
In a related study, Botvin, Botvin & Baker (1983) developed 
an instrument to assess adolescents' attitudes toward cigarette 
smokers. They found that there is a significant shift through early 
adolescence in terms of the perceived social benefits of smoking 
(i.e. nprosn or ngains"), with eighth graders seeing more benefits 
than seventh graders who, in turn, saw more benefits than sixth 
graders. These differences were not related to the smoking status of 
friends. Although smoking status of the subjects themselves was 
attained by the investigators, the interaction of smoking status with 
perceived social benefits was not reported. 
The concept of subjective expected utility (SEO) is at the 
root of several theories of behavioral decision-making (e.g. Edwards, 
1961; Fishbein & Ajzen, 1975; Rapoport & Wallsten, 1972). SEU is 
similar to the Decisional Balance schema of Janis and Mann (1977) in 
that it is the extent to which the different consequences of a 
behavior, when weighed together, are seen as undesirable or 
desirable. Bauman, Fisher, Bryan, and Chenoweth (1984) conducted a 
study of the relation between SEU and smoking behavior of adolescents 
and found significant reciprocal relationships between the two. In 
11 
other words, SEU was found to predict behavior, and behavior, in 
turn, was found to predict SEU. In addition, SEU accounted for the 
relationship between a variety of psychological and social variables 
and smoking behavior. 
Based on the above 
behavior, it is expected 
smoking acquisition will 
differently. This would be 
studies of decision-making in smoking 
that individuals at different stages of 
view the 
positive consequences (i.e. 
expected 
pros), 
consequences of smoking 
especially in terms of the 




stage placing little, if any, emphasis on the pros 
in the Contemplation, Action, and Maintenance stages 
and greater emphasis on them, respectively. The 
reverse order of emphasis would be expected in terms of the perceived 
negative consequences (i.e. cons) of smoking, with those in the 
Precontemplation stage emphasising the cons the most and those in the 
Maintenance stage, the least. One exception to this would be the 
negative consequences relating to the 
which would be perceived similarly by 
stages. 
health hazards of smoking, 





last variable involved in defining the stages of smoking 
is the degree of pleasure derived from smoking. This 
chosen based on two basic findings: (1) A child's first 
rarely pleasurable (Bewley, Bland & Harris, 1974) and 
variable 
cigarette 
(2) the amount of pleasure derived from smoking is indicative of the 
strength of smoking habit (Wilcox, Prochaska, Velicer & DiClemente, 
















adolescent receives from cigarettes is positively related to the 
extent to which the individual bas acquired a smoking habit. In other 
words, individuals in the Action stage would be ecpected to derive 
less pleasure from smoking than those in the Maintenance stage. 
Based on the above descriptions of the variables associated 
with the stages of acquisition, the following definitions of the 
stages result: 
l, Precontemplation; Youngsters in this stage have not yet 
begun to think of smoking or have no desire to start smoking in the 
future. These children may be either never-smokers or ex-smokers. 
While the negative consequences of smoking (i.e. cons) are emphasized 
strongly, these children are either not aware of any positive reasons 
(i.e. pros) to start smoking or are ignoring or effectively 
combatting the various pressures to smoke. 
2. Contemplation: This stage also involves nonsmokers. 
However, these children are presently thinking of starting to smoke. 
Individuals in this stage are beginning to be aware of the various 
pressures to experiment with cigarettes and have started to perceive 
certain positive consequences (i.e. pros). Further, the cons to 
smoking are perceived to be relatively less important by these 
children than by those in the previous stage. 
3, Action: Children in this stage have begun to experiment 
with cigarette smoki?g. They have decided to "act" on their previous 
thoughts about starting to smoke. Although they may have greater 
intent to smoke than individuals in the Contemplation stage, 
adolescents in this stage are not totally committed to smoking in the 
13 
future and ~re still deciding whether or not smoking is for them. 
These individuals place much emphasis and value on the positive 
aspects of smoking and relatively little emphasis on the negative. In 
addition, they receive minimal pleasure from actually smoking a 
cigarette. 
4, Maintenance; Adolescents who are smoking on a more 
regular basis have 
These individuals 
entered the Maintenance stage of acquisition. 
are committed to smoking now and in the future and 
have no desire to stop smoking. They do not see their smoking as a 
problem and, therefore, have no desire to change their smoking 
behavior. In fact, they receive a great deal of pleasure from smoking 
and, if it was entirely up to them (e.g. no parental restrictions), 
they would probably smoke even more frequently than they do now. 
These children place much value on the positive aspects of smoking, 
while they place relatively little, if any, emphasis on the negative 
consequences of smoking. 
In actual adolescent behavior acquisition, these stages are 
not distinct, but rather fall on a continuum. In addition, movement 
from one stage to another is not unidirectional. Rather, individuals 
may go back and forth between adjacent stages. In fact, since as 
many as 90% of us have tried smoking at one time or another (Flay et 
al, 1983), it is obvious that movement between the stages of 
acquisition involves much backward direction. However, in order to 
provide a framework for measurement, it is the intent of the present 
study to describe the stages as consecutive and discrete. 












instrument to measure the stages of adolescent smoking acquisition 
described above. In addition, initial validity evidence for the 
instrument, based on the variables used to define the construct, will 
be presented. Finally, sample profiles of adolescent smokers based on 




Subjects were 202 students in public school systems in two 





Both communities have a large ethnic population consisting 
and second generation Portuguese families. or the 202 
56 (27.7%) reported speaking primarily another language 
English at home. The subjects were from science, special 
needs 
five 
and homeroom classes from grades 6 through 11, representing 
Table 1 depicts the grade and sex different schools. 
distribution of the students. Selection of classes was made by the 
school principals in order to obtain a heterogeneous sample in terms 
of cigarette smoking behavior. This sample size of 202 has been shown 
to be sufficient for the statistical analyses described below 
(Guadagnoli & Velicer, 1984) 
Instrumentation 
Stages of Acquisition Questionnaire, A rational scale, as 
described by Edwards (1970), was developed in order to measure the 
stages of acquisition described earlier. This scale is called the 
Stages of Acquisition Questionnaire (SAQ). The development of the 
SAQ followed a sequential model of scale development, modified from 
the procedures described by Jackson (1970, 1971). 
A total of 128 items were generated based on the definitions 
provided by the proposed model of the stages of acquisition and on 






et al, 1983). Each 
were represented by 
Likert-type response 
of the proposed four stages of 
32 of the total 1~8 items. A 
format was used (1 = Strongly 
5 = Strongly Agree). All items were written for students 
at a grade four reading level. To insure readability, the original 











Stages of Acquisition model. 
which stage each of the 
Each 
items 
represented, based on conceptual definitions previously provided. 
Items which received 100% agreement among all three judges were 
retained. Of the 128 original items, 110 received 100% agreement. 
From these 110 "good" items, 80 items, representing 20 items per 
stage, were retained for the form of the instrument administered in 
this study. 
Behayioral Self-Report, A series of questions addressing 
subjects' past and present cigarette smoking behavior as well as 
their future intent to smoke was included in the questionnaire 
packet. All subjects responded to questions regarding whether they 
have smoked in the last month and their intent to smoke in one year 
and as an adult. In addition, current "non-smokers" responded to 
questions addressing whether they had tried smoking in the past, and 
if so, at what age and what amount of cigarettes consumed weekly. 
Current "smokers" responded to questions addressing the number of 
cigarettes consumed daily or weekly, the greatest number of 
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cigarettes ever consumed on a daily basis, and the length of time the 
subject had been smoking. These questions were chosen so as to 
classify subjects into behavioral/cognitive categories corresponding 
to the four proposed stages of acquisition in order to provide 
partial external validity for the SAQ. 
Decisional Balance Scale, A rational scale (Edwards, 1970) 
was devised to measure subjects' attitudes toward cigarette smoking 
based on the perceived pros and cons of the consequences of smoking 
behavior. This scale was created in order to provide additional 
external validity for the SAQ. The Decisional Balance Scale followed 
a similar method of scale development to that described above for the 
Stages of Acquisition Scale. 
Twenty-four items were generated based on those used in an 
adult smoker Decisional Balance measure (Velicer et al, in press) as 
well as those used by Botvin et al (1983) to assess adolescents' 
attitudes toward smokers and by Bauman et al (1984) to assess 
adolescents' subjective expected utility (SEU). Twelve items were 
written to reflect the pros of smoking behavior and twelve were 
written to reflect the cons. All items were written at the fourth 
grade level based on sentence · and syllable length (Fry, 1977). A 
five-point Likert-type response format was used. 
Pleasure Scale, One final very brief rational scale 
(Edwards, 1970) was developed to measure the amount of pleasure 
subjects derived from smoking cigarettes. This scale was also created 
in order to provide additional construct validity for the SAQ. Five 
items were generated based on previous instrumentation on habit 
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strength for adult smokers (Wilcox et al, in press). All items were 
written at the fourth grade reading level. A five-point Likert-type 
response format was used. Only those subjects who reported being 
current smokers completed this scale. 
Desirability Scale. The Desirability scale of the 
Personality Research Form (PRF Form E; Jackson, 1984) was included in 
order to both provide discriminant validity of the SAQ and to study 
the role of social desirability in smoking acquisition. This scale 
consists of 16 true-false items aimed at measuring the degree to 
which an individual presents a favorable picture of self. 
Procedure 
Prior to their participation, active parental consent was 
sought for all subjects. Passive consent of parents was accepted when 
necessary. However, in all cases, subjects' active consent was given. 
The consent forms (Appendices A and B) and the following procedure 
were approved by an Institutional Review Board. 
Subjects participated in this study in classroom groups 
ranging in size from 13 to 42 students. The same two examiners 
conducted all administrations. 
administered identically to all 
administration, subjects viewed 
The following procedures were 
groups: At the beginning of each 
a videotape on the •scientific 
accuracy• of thiocyanate analysis of saliva samples in the detection 
of recent cigarette smoking. Subjects then provided saliva samples 
by placing dental cot~on, which they bad had in their mouths, in 
individual plastic bags. Each plastic bag had attached to it a label 
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with a computer-generated identification number. Following the 
saliva sampling, questionnaire packets were distributed to each 
subject. The questionnaires had identical labels with corresponding 
identification numbers. Subjects were asked to make sure that the 
numbers on their bags and questionnaires matched. This •bogus 
pipeline" method has been shown to increase the validity of 
self-reports of smoking behavior (Evans, Hansen, & Mittelmark, 1977; 
Jones & Sigall, 1971; Luepker, et al., 1981). Subjects were informed 
of the confidentiality of all saliva "analyses" and subsequent 
questionnaires. Names were not used on any materials. 
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RESULTS 
Stages of Acauistion Questionnaire 
Analysis of the instrument, The original analysis of the 
instrument w~s intended to delete items, resulting in a short, 
reliable questionnaire. The analysis consisted of the following three 
steps: (1) reducing the number of items from 80 to 42; (2) further 
reducing the number of items to 27; and (3) a final reduction to 21 
items, representing seven items per each of three stages. 
At each of the three item-reduction steps, three different 
procedures were employed in order to eliminate items. The first 
procedure involved performing a principal component analysis on the 
interitem correlation matrix. The number of components retained was 
determined by 
items (Step 1) 
(Velicer, 1976) 
i.e. Steps 2 
retained only 
and a maximum 
the Scree method (Cattell, 1966) for the original 80 
and by both the Minimum Average Partial procedure 
and the Scree method for the remaining reductions, 
and 3. Varimax rotations were performed. Items were 
if they had a minimum loading of .55 for one component 
loading of .40 for all other components. Although the 
number of components suggested by the original Stages of Acquisition 
model was four, the number of components retained at all three steps 
was three. This discrepancy was accounted for by the finding that the 
first component, at all three steps, consisted of a combination of 
"Contemplation" and "Action" items, i.e. those items originally 
written as and judged to be representing these two stages. 
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The second procedure employed was that of obtaining the 
correlations between each item and the total "subscale" score of 
those items belonging to the same component. Items were retained only 
if the particular item-subscale correlation was greater than .55. 
The third procedure involved obtaining the coefficient alpha 
for the group of items representing each component, with and without 
a particular item included. 
The final 21 items 
principal component analysis 
of the SAQ are presented in Table 2. A 
was performed on the final 21 X 21 
interitem correlation matrix. The varimax rotated component pattern 
is reported in Table 3. The first component consisted of four items 
originally judged to represent the Action stage and three items 
originally judged to represent the Contemplation stage. No other 
items loaded on this component. The combination of Contemplation and 
Action items all loading highly on the same component suggests that 
the subjects responded similarly to items that were believed to have 
been representing two separate levels of the decision-making process, 
i.e. deciding to begin smoking and deciding to continue/increase 
smoking behavior. Therefore, this component was labeled 
Decision-Making. 
The second component consisted of items all judged originally 
to represent the Precontemplation stage. No other items loaded on 
this component which was labeled Precontemplation. 
The third component consisted of items all judged to 
represent the Maintenance stage of smoking acquisition. No other 
items loaded on this component which was labeled Maintenance. The 
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three components accounted for 64.8% of the variance. 
Internal consistency reliability coefficients (Coefficient 
Alpha) were calculated on the three scales representing the three 
components. The coefficients ranged from .86 to .94 and are 
presented in Table 4. Item-scale correlations were also calculated. 
These ranged from .66 to .77 for the Precontemplation scale; from .77 
to .83 for the Decision-Making scale; and from .60 to .68 for the 
Maintenance scale. 
Three scale scores were calculated for each subject. These 
scores were the unweighted total of the seven items for each scale. 
The means and standard deviations for each of the scales are 
presented in Table 4 along with the Pearson correlations between the 
three scales. The scores were converted to standardized .I -scores ( 
.H = 50, ~ = 10) for validity analyses and interpretation. 
Behay1ora1 Self-Report 
Based on self-report, 51 (25.2%) of the total 202 subjects 
had smoked during the previous month. Of the 202 subjects, 45 (22.3%) 






population reported thinking that they would smoke in one 
the 151 subjects who bad not smoked in the previous month, 
reported having tried smoking sometime in the past. 
of the 51 current smokers reported the amount of 
they smoke daily. Of these 49, 31 (63.3%) reported smoking 
only between zero and two cigarettes per day, 11 (13.4%) reported 
smoking between three and six; 4 (4.9%) reported between seven and 
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ten; and the remaining four (4.8%) subjects reported smoking more 
than ten cigarettes per day. Forty-eight of the 51 smokers reported 
how long they had been smoking. Of these 48, 11 (22.9S) reported 
smoking for less than two months, 10 (20.8%) for between three and 
six months, 3 (6.3S) for seven to ten months, 11 (22.9%) for one to 
two years, and 13 (27.1%) for over two years. 
Decisional Balance Scale 
The purpose of the original analysis of the Decisional 
Balance Scale was to eliminate items and produce reliable subscales 
measuring the pros and cons of smoking. This analysis was done in two 
steps, each resulting in a shorter, more reliable scale. The first 
step deleted four pro items and six con items. The second step 
deleted two additional pro items and three additional con items, 
resulting in a total of nine items. At each step of the analysis, the 
same three procedures were used to delete items as outlined above for 
the SAQ, namely, principal component analysis, item-scale 
correlations, and coefficient alphas. 
A principal component analysis was performed on the 9 X 9 
interitem correlation matrix of the final Decisional-Balance Scale. 
The Varimax rotated component pattern is presented in Tables. Three 
items loaded highly on the first Component and not on any others. 
These items were all originally written as Pro items. No other items 
loaded on this component. 
Three items loaded highly on the second component and not on 
any others. These items were also originally written as Pro items. No 
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other items loaded on this component. Upon closer examination, the 
items on the second component reflect what Janis and Mann (1977), in 
their model of decision making, have described as utilitarian gains 
for self, whereas the items of the first component reflect what they 
have described as other-approval. Therefore, the first component was 
labeled the Pro- Approval Scale and the second component was labeled 
the Pro- Utility Scale. 
Three items loaded highly on the third component and not on 
any others. These items were originally written to reflect the 
negative 
on this 
consequences (i.e. cons) of smoking. No other items loaded 
component which was labeled the Con Scale. The three 
components accounted for 61.2% of the variance. The nine items are 
presented in Table 6. 
Item-scale correlations were calculated for each scale and 
ranged from .43 
(Coefficient Alpha) 
to .57. Internal consistancy coefficients 
were also calculated for the three scales. The 
Coefficient Alpha for the Pro- Approval Scale was .70; for the Pro-
Utility Scale, .68; and for the Con Scale, .64. 
Scale scores were calculated for each subject. These scores 
were the unweighted sum of the three items comprising each scale. The 
mean Pro- Approval score was 5.47 with a standard deviation of 2.47. 
The mean Pro- Utility score was 5.90 with a standard deviation of 
2.68. And, the mean Con score was 12.35 with a standard deviation of 
2.90. Scale scores were converted into standardized .I -scores for 
interpretation and for later external validity analyses. 
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Pleasure Scale 
Forty-seven subjects completed the Pleasure scale. An 
internal analysis was performed based on these subjects' responses. 
This analysis involved obtaining the item-scale correlations as well 
as the coefficient alpha for the entire group of items, with and 
without each item. Based on this procedure, four of the original five 
items were retained for the final form of this brief scale. The four 
items have item-total correlations ranging from .69 to .80 and the 
coefficient alpha for the entire scale is .88. The four items are 
presented in Table 7. The mean score was 10.94 with a standard 
deviation of 4.20. Scores were converted to standardized I. -scores 
for later use. 
Desirability Scale 
The mean Desirability score was 10.34 with a standard 
d~viation of 3.10. Norms for this age group are not available. 
Pearson correlations were performed to study the relation between 
desirability and the three SAQ scales. A weak positive relation 
between desirability and the Precontemplation scale was found ( r. = 
.35). A weak negative relation with the Decision-Making Scale was 
found ( r. = -.29). The Desirability and Maintenance Scales did not 
correlate ( i:. = .01). Desirability did not correlate with age ( i:. = 
-.07) or with grade ( r. = .01). In addition, Desirability and both 
Pro scales had weak negative correlations (Pro-Approval, i:. = -.25; 
Pro-Utility, r. = -.27), while there was a weak positive correlation 
between Desirability and the Con scale ( r. = .27). Further analyses 
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showed that smokers received significantly lower desirability scores 
( M. = 8.88) than nonsmokers ( M. =10.83), .t. (81) = 3.93, R.. < .001. 
SAO External Validity 
External validity for the Stages of Acquisition Questionnaire 
was partially obtained by comparing subjects' scale scores with 
responses to the Behavioral Self-Report. This was accomplished by 
classifying subjects into one of three groups based on their current 
smoking status (whether they have smoked in the last month) and their 
intent to smoke in one year. This grouping method was thought to be 
an accurate means of representing the three stages of acquisition 
(Precontemplation, Decision-Making, Maintenance) on two important 
aspects of the construct, i.e. smoking behavior and future intent to 
smoke. Subjects who do not smoke currently and have no desire to 
smoke in one year comprised the Immotive Group and were thought of as 
being in the Precontemplation stage. Likewise, in order to represent 
the Decision-Making stage, two types of subjects were grouped 
together to form the Ambivalent Group. These included subjects who do 
not smoke currently but think that they will in one year's time (i.e. 
"Contemplators") and 
think they will be 




who are currently smoking but do not 
in one year (i.e. •Action-Takers"). A 
of as representing the subjects in the 
Maintenance stage of acquisition and was comprised of those subjects 
who smoke currently as well as intend to be smoking in one year. 
Based on this grouping method, The Immotive Group consisted of 146 
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subjects, the Ambivalent Group consisted of 26 subjects, and the 
Confirmed Group had 30 subjects. 
Three separate one way analyses of variance were performed to 
determine if between group differences existed on any of the three 
SAQ seal .es. All analyses were performed at the ~ < .05 significance 
level. lmwr., tests were performed to check for homogeneity of 
variance and were all found to be nonsignificant. A one way analysis 
of variance was significant for the Precontemplation Scale, l.. (2, 





in the Immotive Group scored significantly higher than 
the Ambivalent and Confirmed Groups. Subjects in the 
Ambivalent Group scored significantly higher than those in the 
Confirmed Group. 
A one way analysis of variance was also significant for the 
Decision-Making Scale, .t (2,197) = 76.96. A Newman-Keuls follow-up 
test was employed. No significant differences were found between the 
Ambivalent and Confirmed Groups, yet both of these groups scored 
significantly higher than the Immotive Group. 
A third one way analysis of variance was also significant for 
the Maintenance Scale, l.. (2,196) = 12.86. A Newman-Keuls follow-up 
test found no significant differences between the Immotive and 
Ambivalent Groups, yet subjects in the Confirmed Group scored 
significantly higher than subjects in both of the other groups. The 
means and standard deviations for all three analyses of variance are 
reported in Table 8. 
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Cluster Analysis 
In order to provide additional validity evidence for the SAQ, 
as well as to determine whether the original pool of subjects could 
be classified into smaller cohesive subgroups, a hierarchical 
clustering procedure (Johnson, 1967) was employed using the three SAQ 
scale scores for the entire sample. Both Ward and Centroid methods 
were used, resulting in similar cluster patterns. The results of the 
Ward method were analyzed. Solutions were investigated for three to 
twenty clusters. The nine-cluster solution was the most clearly 
interpretable and will be discussed here. 
Interpretation of the Profiles. Nine distinct clusters 
resulted from the cluster analysis. Five of these were classified as 
major clusters, each consisting of 26 to 45 subjects. These five 
clusters accounted for 158 of 194 valid cases. , The remaining four 
minor clusters accounted for 36 subjects combined, with each cluster 
comprised of 4 to 15 subjects. 
Major Clusters 
Cluster l, The 27 subjects in this cluster are average on 
all three SAQ scales (see Figure 1). These subjects seemed to have 
chosen the neutral response to most items regardless of their 
content. This •centrality response bias• often occurs with odd number 
Likert-type response formats (Guilford, 1954). This type of response 
pattern suggests that these subjects would rather remain uninvolved 
and neutral regardless of the content of the items. A closer 
examination of these subjects' scores on the other measures 
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administered reveals similar patterns of this centrality response 
bias. This group of subjects represented a wide range of ages and 
grades, with sex distribution about equal. Although the majority of 
subjects were non-smokers, five (18.5%) reported smoking currently. 
This percentage is similar to that found in the total sample pool. 
This cluster was called the "Uninvolved" profile. 
Cluster 2, The 45 subjects in this cluster are 
characterized by above average scores on Precontemplation, below 
average scores on Decision-Making and even lower scores on 
Maintenance (see Figure 2). All but one of these subjects reported 
not smoking currently nor intending to in one year. The one current 
smoker did not intend on smoking in one year and reported not smoking 
on a daily basis. Although a wide range of grades and ages are 
represented, the means on both of these variables (Age, .M = 14.4, 
~ = 1.5; Grade, H = 8.6, ~ = 1.5) were higher than those for the 
entire subject pool. This cluster was, therefore, called the "Older 
Precontemplation" profile. 
Cluster 3, The 32 subjects in this cluster had above 
average scores on Precontemplation, below average scores on 
Decision-Making and above average scores on Maintenance (see Figure 
3). All of these subjects were non-smokers who did not intend to 





By looking at the Precontemplation and 
alone, this cluster would resemble the 
profile of Cluster 2. However, the high 
Maintenance scores distinguish this cluster from Cluster 2. These 
high Maintenance scores can, perhaps, be explained by the relatively 
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young mean age or this group (Age, H. = 13.7, ~ = 1.5; Grade, H. = 
8.0, .SD. = 1.5) compared to Cluster 2. The wording of several of the 
Maintenance items may elicit "Strongly Agree" responses from actual 
Maintainers as well as relatively "unsophisticated" (i.e. younger) 
Precontemplators. For example, item 1 of the Maintenance Scale is, "I 
don't think about stopping smoking because I really like it." The 
younger adolescent may not comprehend fully this item due to both its 0 
complex structure and the potential ambiguity of the statement. In 
other words, a child may read this item as, "I don't think about 
stopping smoking," period. 





respond with "Strongly 
about stopping smoking 
because I don't smoke nowl" Other Maintenance items may elicit 
similar responses. Based on the relatively clear pattern of 
Precontemplation and Decision-Making scores along with the younger 
mean age of these subjects, this cluster was called the "Younger 
Precontemplation" profile. 
Cluster 4, The 28 subjects in this cluster are 
characterized by below average Precontemplation scores, above average 





4). Subjects represent a wide range of ages and grades. Of 
subjects, 12 were current non-smokers who did not plan on 
in one year, yet all but one of these reported having smoked 
past. The remaining 16 subjects consisted of six current 
smokers who intended to smoke in one year, eight current smokers who 
did not intend to smoke in a year, and two non-smokers who thought 
they would be smoking in a year. Subjects in this cluster, therefore, 
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are ex-smokers, future smokers and current smokers who are in the 
midst of trying to make decisions regarding their smoking behavior. 
This cluster was called the "Decision-Making" profile. 
Cluster 7, The 26 subjects in this cluster scored well 
below average 
Decision-Making, 
All but eight 
on Precontemplation, well above average on 
and above average on Maintenance (see Figure 5). 
of the subjects in this cluster were current smokers, 
with 11 of the smokers planning on continuing to smoke in one year. 
These subjects are still deciding whether to smoke regularly, yet 
have already started to take action on their smoking behavior. Thus, 
while Action did not emerge as a separate component, it is a common 
profile. This cluster was called the "Action" profile. 
Minor Clusters 
Clusters. The nine subjects in this cluster are 
characterized by above average scores on Precontemplation, lower, yet 
still above average scores on Decision-Making, and below average 
scores on Maintenance (see Figure 6). Only two of these subjects are 
currently trying smoking and neither of them plan on smoking in a 
year. By and large, the subjects in this cluster have just started to 
contemplate smoking and can be seen as being on the Precontemplation 
side of the decision-making process. Thus, while Contemplation did 
not emerge as a separate component, it appears to define a profile of 
a small number of adolescents in this subject pool. This cluster was 
called the "Contemplation" profile. 
Cluster 6, This cluster had eight subjects characterized by 
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extremely low Precontemplation scores (over two standard deviations 
below the mean), below average Decision-Making scores, and slightly 
above average Maintenance scores (see Figure 7). Three of these 
subjects were current smokers who thought that they would be smoking 
in one year, while the other five subjects were non-smokers who did 
not intend to smoke in a year. All of these subjects appear to want 
to project the image of being smokers, regardless of their actual 
current behavior or future desire to smoke. This cluster was called 
the nsmoking Imagen profile. 
Cluster 8, This cluster had only four subjects. They were 
characterized by well below average Precontemplation scores, well 
above average Decision-Making scores, and even higher Maintenance 
scores (see Figure 8). All of these subjects were current smokers 
who planned on smoking in one year. Although these subjects are still 
making decisions regarding their smoking behavior, they are also 
maintaining their current smoking habit. This cluster best represents 
the Maintenance stage of acquisition and was called the nMaintenancen 
profile. 
Cluster 9. The 15 subjects in this cluster had above 
average Precontemplation scores, below average Decision-Making 
scores, and average Maintenance scores (see Figure 9). All of the 
subjects were non-smokers and did not intend to smoke in a year. This 
cluster profile is similar to that of Clusters 2 and 3 in terms of 
Precontemplation and Decision-Making scores, yet subjects in this 
cluster scored even more extremely on these two scales (i.e. higher 
Precontemplation and lower Decision-Making scores). Whereas subjects 
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in Clusters 2 and 3 were about equally divided among ex-smokers and 
never-smokers, all but one of the subjects in Cluster 9 were 
never-smokers. Therefore, this cluster was called the •Never-Smoker" 
profile. 
Cluster Validation 
The cluster profiles described above received partial 
validation by comparing clusters using scores on the 
Decisional-Balance, Pleasure and Desirability scales. This · was 
accomplished by a series of analyses of variance. The following five 
clusters were selected for 
Precontemplation; Cluster 
Decision-Making; Cluster 7-
use in these analyses: Cluster 2- Older 
5- Contemplation; Cluster 4-
Action; and Cluster 8- Maintenance. 
These clusters were chosen because they were the most clearly 
interpretable and because they represent five separate stages of 
smoking acquisition. They would therefore be able to illustrate the 
different emphasis placed on the pros and cons of smoking at the 
different levels of acquisition as well as the varying amount of 
pleasure derived from smoking at the different levels. 
Decisional Balance, Four separate one way analyses of 
variance were performed to test the difference in cluster means on 
the three Decisional-Balance scales and the Pleasure scale. All 
analyses were performed at the _p_ < .05 significance level. ?max. 
tests were employed to check for homogeneity of variance for each 
analysis and in each case were nonsignificant. An analysis of 
variance for the Pro- Approval scale was significant, l. (4,107) = 
34 
9.37. A Newman-Keuls 
subjects in both 
significantly higher 
follow-up test was employed and showed that 
the Action and Maintenance clusters scored 
than those in both the Precontemplation and 
Contemplation clusters. In addition, the mean scores on this scale 
increased in order of the stages, i.e. Precontemplation, lowest to 
Maintenance, highest. 
An analysis of variance for the Pro- Utility scale was also 





in the Decision-Making, Action, and 
significantly higher than those in the 
Precontemplation and Contemplation clusters. The means on this scale 
increased in a similar fashion to those for the Pro- Approval scale, 
i.e. in order of the stages, except that the mean scores for the 
Action and Maintenance clusters were identical. 
A third analysis of variance was performed on the Con scale 
and was not significant, .l. (4,107) = .34. Therefore, no differences 
occured on this scale between the five clusters. Figure 10 depicts a 
comparison of the Pro-Approval and Con scale means for the five 
groups. 
Pleasure 
Pleasure, An analysis 






was performed on the 
the Decision-Making, 
only current smokers Action, and 
completed the 
between the 
Pleasure scale. Results showed significant differences 
group means, l. (2,32) = 10.69. A Newman-Keuls follow-up 
test showed significant differences between all three group means, 
with subjects in the Maintenance cluster scoring higher than those in 
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the Action cluster, who in turn scored higher than subjects in the 
Decision-Making cluster. The means and standard deviations for all 
four of the above analyses of variance are reported in Table 9. 
Desirability, The relation between desirability and the 
five stages, as represented by the same clusters used above, was also 
examined. All analyses were performed at the Jl < .05 significance 
level. An Im.ax. test was employed to test for homogeneity of 
variance and was found nonsignificant. A one way analysis of variance 
was significant, l. (4,107) = 5.84. A Newman-Keuls follow-up test 
showed that subjects in the Maintenance stage scored higher on 
desirability than did subjects in both the Contemplation and Action 
stages. The means, standard deviations, and I. -scores are reported 
in Table 9 and are depicted in Figure 11. 
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DISCUSSION 
The results of this study provide initial validity for the 
proposed model of adolescent smoking acquisition. This model suggests 
that adolescents move through a series of stages in acquiring a 
smoking habit. According to the model, children at different stages 
would be expected to differ on a number of variables including actual 
smoking behavior, future intent to smoke, the relative weightings of 
the perceived pros and cons of smoking, and the amount of pleasure · 
derived from smoking. 
The Stages of Acquisition Questionnaire (SAQ) was found to be 
a brief, highly reliable, and valid measure of the stages of 
adolescent smoking acquisition. Both internal and external validity 
of the instrument was obtained, thus providing support for the 
underlying construct of smoking acquisition. In terms of internal 
validity, the results show a clear and well-defined structure 
yielding three components representing three stages: 
Precontemplation, Decision-Making, and Maintenance. Although the 






and Action stages, 
Prochaska, & Velicer, 1983), 
stage would be subdivided into 
it appears that subjects in this 
sample were unable to distinguish between the two, based on the items 
of the instrument. However, cluster analysis suggests that, even 
though Contemplation 
components, they do 
and Action did 
represent separate 
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not emerge as separate 
stages of acquisition. 
Therefore, five stages of smoking acquisition have been depicted by 
this study: Precontemplation, Contemplation, Decision-Making, Action, 
and Maintenance. In addition to these five stages, other groups of 
subjects have been distinguished on the basis of SAQ profiles. These 
include an "Uninvolved" group of subjects whose scores reflect a 




Image,n regardless of their current smoking behavior. In 
subjects who are in the Precontemplation stage were found 
three distinct profiles of SAQ scores: Younger 
Precontemplation, Older Precontemplation, and Never-Smoker. 
Correlations between the three SAQ scales suggest a simplex 
pattern (Guttman, 1955). Adjacent stages correlated more highly than 
nonadjacent stages. This simplex pattern provides support for the 
ordering of the stages, i.e. from Precontemplation to Decision-Making 
to Maintenance. 
The four variables used in defining the construct of smoking 
acquisition were operationalized by way of various self-reports. 
These included measures of current smoking behavior, future intent to 
smoke, the weights given to the positive and negative consequences of 
smoking, and the amount of pleasure derived from smoking. These 
measures were able to distinguish subjects in different stages of 
acquisition, thus providing evidence of external validity. In 
addition, the concept of social desirability was found to play a 
potential role in smoking acquisition. These results will now be 
discussed on greater detail. 
The Precontemplation Scale was found to be the most effective 
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of the three scales in distinguishing between Immotive, Ambivalent, 
and Confirmed subjects (as defined by current smoking behavior and 
future intent to smoke). The Decision-Making Scale was able to 
distinguish between Immotive and other subjects. And, the Maintenance 
Scale was able to distinguish between Confirmed and other subjects. 
The five stages of acquisition did not differ in terms of 
subjects• awareness of the health hazards of smoking as evidenced by 
scores on the Con Scale. These results are in accord with past 
research that bas shown that most adolescents, smokers and nonsmokers 
alike, are aware of the potential harmful effects of cigarette 
smoking (NCSH, 1974; USPHS, 1976). These results, if replicated in 
future studies, suggest that smoking prevention programs aimed 
primarily at increasing participants' awareness of the health hazards 
of smoking, would be ineffective in either deterring the onset of 
smoking or decreasing current smoking. 
Items relating to the non-health-related negative 
consequences of smoking did not emerge as a single reliable measure 
of the Decisional Balance Scale. This may be more related to the 
small number of items used than to the construct they were to 




terms of their perceptions of certain "costs" of smoking 
Robbins, 1981). Therefore future research should involve 
the stages of acquisition in terms of a reliable and valid 
measure of the non-health-related "costs" of smoking. 
The five stages differed in terms of two aspects of subjects' 
perceptions of the positive consequences of smoking: social approval 
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and overall utility. Precontemplators perceived few positive 
consequences of smoking. Contemplators, Decision-Makers, 
Action-Takers, and Maintainers perceived more and more positive 
consequences of smoking, respectively. These results, again if 
replicated, also have potential ramifications for smoking prevention 
programs. Depending on a participant's current stage of acquisition, 
one may expect differential effectiveness of interventions aimed at 
decreasing the perceived positive consequences. For example, 
individuals in the Precontemplation stage may benefit from strategies 
aimed at "inoculating" them against future peer pressure, whereas 
those in the Action stage may gain from approaches dealing with 
assertiveness and social skills. 
Upon examination of Figure 10, it appears that the stage at 
which subjects placed almost equal weight upon the pros and cons of 
smoking was the Decision-Making stage. In other words, subjects in 
the Decision-Making stage are balancing rather equally the positive 
and negative consequences of smoking cigarettes. Subjects in stages 
on either side of Decision-Making clearly placed greater emphasis on 
either the pros or the cons. This finding suggests that adolescents 
in the Decision-Making stage may benefit from strategies aimed at 
problem-solving 
the decisional 
and decision-making, with emphasis placed on keeping 
balance weighted on the side of the negative 
consequences of smoking. 
In recent years, personality test developers have used 
various social desirab~lity scales in the construction of new tests 
in order to examine discriminant validity (e.g. Jackson, 1971). For 
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example, if an item or a scale correlates highly with a measure of 
desirability, it is thought that what is really being measured is, in 
part, desirability, and not the originally intended construct. Social 
desirability is seen typically as a distorted response style, i.e. 
presenting a •positiven picture of oneself. Recently, however, 
desirability has also been thought to be a separate personality 
characteristic, in and of itself (McCrae & Costa, 1983). In the 
present study, a measure of desirability correlated with two of the 
three SAQ scales, thus not contributing to the discriminant validity 
of the instrument. However, it is possible that desirability is 
actually a separate and important trait related to the construct of 
smoking acquisition. This notion is supported by the vast amount of 
literature emphasizing the roles of peer pressure and impression 
m~nagement in adolescent smoking. 
The results of the present study show that, in general, 
although there are no age or grade differences in terms of 
desirability, smokers in this sample present themselves in a less 
desirable fashion than do nonsmokers. Upon closer examination of the 
relation between the 
desirability scores, 
five stages 
it is seen 
of smoking acquisition 
that individuals in 
and 
the 
Precontemplation stage present themselves in a highly desirable 
manner but as soon as adolescents begin thinking about starting to 
smoke (i.e. when they enter the Contemplation stage), they present 
themselves in a much less desirable way. This low level of 
desirablity continues until the Maintenance stage, where subjects, 
once again, present themselves in a highly desirable way. 
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It should be noted that the Desirability Scale used in this 
study was originally developed for adults. Therefore, interpretations 
of the results may not be entirely accurate. It is possible that the 
definition of •desirability• may be quite different for adolescents, 
especially those currently effected by •negative• peer pressure or 
those who are actively rebelling against parental values. In other 
words, what may be seen as desirable to an adult may be seen as 
undesirable to a teenager. Smoking may be seen by some adolescents as 
a means to gain social approval and to defy the wishes of parents. 
The negative relation · found between the Pro- Approval Scale and 
Desirability supports this notion. Further evidence for this is 
provided by the finding that the cluster with the lowest mean 
Desirability score was the •smoking Image• cluster ( I. -score= 
-.72); the group of subjects who presented themselves as •smokers•, 
regardless of whether or not they actually smoked. 
In light of the above, the differences in desirability scores 
among the subjects in the five stages of acquisition becomes clearer. 
Subjects on both extremes of the acquisition continuum (i.e. 
Precontemplation and Maintenance stages) are, perhaps less effected 
by or more able to combat negative peer pressures in general than 
those subjects in the middle three stages. The latter subjects are in 
the midst of a decision-making process; one that is, perhaps, 
effected greatly by peer influence and approval. In sum, desirability 
may be a salient variable in the construct of smoking acquisition. 
Further research is needed on this topic, utilizing reliable and 
valid measures of desirability that are appropriate for this age 
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group, in order to more clearly understand its role in smoking 
acquisition. In addition, in order to study the developmental changes 
associated with desirability, as well as with smoking acquisition in 
general, the role of the various developmental theories presented by 
Evans and Raines (1982), especially the cognitive (Piaget, 1960) and 
psychosocial (Erikson, 1963) models, should be investigated. 
The model of acquisition proposed by Flay et al (1981) 
described five stages: Preparation and Anticipation, Initiation, 
Learning and Becoming, Habituation, and Maintenance. Comparing their 
model and the present model, as measured by the SAQ, one finds both 
similarities and differences. The Habituation and Maintenance stages 
of the Flay et al (1981) model appear similar to the Action and 
Maintenance stages of the present model. However, whereas four of the 
five stages proposed in the Flay et al (1981) model deal with actual 
smokers, only two of the five stages in the present model do so 
exclusively. In the present model, a greater emphasis is placed on 
the decision-making process involved in acquisition; prior to, 
during, and following the time of actual smoking initiation. Since a 
primary goal of most interventions is to deter or prevent the onset 
of cigarette smoking, - it is suggested that focusing on the 
acquisition process prior to, or during experimentation, will prove 
useful in the understanding of the differential effectiveness of 
prevention program components. Therefore, although the Flay et al 
(1981) model and the present stages of acquisition model have some 
aspects in common, the present model appears to more clearly 
represent the actual cognitive, psychosocial, and behavioral aspects 
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of adolescent smoking acquisition. 
The stages of acquisition appear to be on a continuum with 
the stages of adult smoking cessation. This is especially evident in 
terms of the perceived pros and cons of smoking and the pleasure 
derived from cigarettes. Velicer, DiClemente, Prochaska, and 
Brandenburg (in press) found that Precontemplators placed greater 
emphasis on the pros than on the cons, Contemplators weighed the pros 




on the cons. Wilcox, Prochaska, Velicer, and DiClemente (in 
found that smoking pleasure was indicative of habit strength, 
cessation Precontemplators derived the most pleasure and 




study, suggest that 
Precontemplators. 
interventions. For 
acquisition Maintainers are similar to 
This has possible implications for 
example, participants in the later 
Maintenance stage of acquisition may benefit from cessation 
strategies found effective for 
stage of cessation. However, 
individuals in the Precontemplation 
individuals in the late Action or 
earlier Maintenance stages of acquisition may still benefit from 
interventions aimed at •moving" them to earlier stages of 
acquisition. However, more investigation into the specific processes 
of moving from one stage into another is needed. 
Although results of this study provide evidence for both the 
internal and external validity of the SAQ, some methodological 
shortcomings must be taken into account. To begin with, the sample 
used in this study is by no means representative of adolescents in 
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the general population. Subjects were not randomly selected nor did 
they necessarily represent a cross-section of the particular schools. 
In addition, both communities had large ethnic populations. This was 
evident by the finding that over 25% of the sample did not speak 
english in their homes. Although the SAQ items were written at the 
fourth grade level, it is possible that certain slang words or 
phrases may not have been understood fully by non-english speaking 
subjects. There are also potential cultural differences that may 
affect the subjects' performance. These differences could be manifest 
in terms of both item content and response style. Furthermore, the 
data reported in this study should not be used as population norms, 
as they are based on a non-representative development sample. 
Another methodological difficulty is that classrooms in this 
study were selected in order to obtain a large percentage of current 
smokers. However, only approximately one fourth of the subjects did 
smoke. Of those, only a handful could at all be considered "regular" 
smokers, based on amount of cigarette consumption and length of 
smoking history. The remainder were primarily experimenting with 
cigarettes. In 
of acquisition 
order to investigate more accurately the later stages 
(i.e. Action and Maintenance), a larger number of 
smokers would be needed. 
The use of the Decisional Balance and Pleasure Scales poses 
another difficulty in interpreting the results. Although these scales 
were shown to have high reliability, they received partial evidence 
for external validity by the same instrument that they, themselves, 
were used to validate. Future research on the construct validity of 
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the SAQ should involve measures that have been found to be reliable 
and valid prior to their use in the investigation. In addition, other 
variables associated with smoking acquisition should be studied in 
order to provide further construct validity for the scale, as well as 
to broaden and strengthen the theoretical base of this model. 
The results showed that subjects' responses to the 
Maintenance Scale may be related to their age and reading level as 
well as to their actual stage of acquisition. This was evidenced by 
the emergence of two groups of subjects in the Precontemplation stage 
who differed in terms of their mean Maintenance scores. It is 
suggested that subjects in the Younger Precontemplation cluster 
responded postively to items on the Maintenance Scale because of the 
complexity of the items. In order to understand more fully this 
finding, future research involving a comparison of scale scores and 
subject profiles with reading levels, intellectual ability, and 
cognitive development, is needed. Further, the addition of a "Not 
Applicable" response category may help to clarify these findings. 
Another response style problem involved the centrality 
response bias of a large number of the subjects, as exemplified by 
the "Uninvolved" cluster profile. In order to investigate means of 
diminishing or eliminating this response problem, future research 
should involve a comparison of several different response formats 
such as even-numbered Likert-type or true-false. 
Although the Stages of Acquisition Questionnaire appears 
promising 
smoking 
in its ability to classify subjects into various stages of 
acquisition, further research is needed prior to its use in 
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adolescent smoking research and prevention program implementation. In 
addition to the suggestions for future research discussed above, it 
is suggested that additional reliability and validity studies be 
conducted on the final 21-item instrument. 
Once further reliability and validity evidence is gathered, 
the Stages of Acquisition Questionnaire could be used for a variety 
of both research and intervention purposes. For example, by being 
able to classify students into the various stages, investigation of 
the differential effectiveness of specific prevention program 
components on children at different levels of acquisition would be 
possible. This type of research could lead to the systematic 
selection of specific types of interventions, based on the subjects' 
individual stages of acquisition. In addition, longitudinal studies 
of the relation between smoking acquisition and risk would be 
possible by following subjects' movement from one stage to another in 
light of various demographic, developmental, and psychosocial 
variables. Further, a similar model and instrumentation could be 
employed in the study of the acquisition of other potentially harmful 
behaviors such as alcohol and marijuana use. 
In sum, the present study provides evidence for a 
comprehensive adolescent smoking acquisition model. This model 
involves five stages of acquisition. The Stages of Acquisition 
Questionnaire appears to be a reliable and valid measure, able to 
categorize subjects into the various stages, based on score profiles. 
This model and instrument may prove useful in future investigations 
of the differential effectiveness of smoking prevention program 
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'lbe Final 21 Items of the Stages of Acgyisition OJestioonaire 
Scale I, Precont~ation 
1. I do not have any plans to start smoking. 
2. I don't feel any need to start smoking. 
3. I never think that I will start smoking. 
4. I have no interest in SIIX)king cigarettes. 
5. I have no reason to start smoking. 
6. I don't want to srooke. 
7. I don't feel like I want to start smoking. 
Scale II, Decision-Making 
1. Sometimes I think I may start smoking cigarettes. 
2. I decided to see what smoking is like. 
3. I have started to smoke a little. 
4. Every so often I think about starting to smoke 
cigarettes. 
5. I wanted to see what smoking was like so I am 
trying it out. 
6. I am smoking a little to see if I like it. 
7. I may give smoking a try. 
Scale III, Maintenance 
1. I don't think about stowing smoking because 
I really like it. 
2. I don't want to cut down on the amount I smoke. 
3. I'm going to keep on smoking at least as ruch 
as I do now. 
4. I don't want to quit smoking. 
s. Smoking is something I don't want to stop doing. 
6. I am not going to stop smoking because it makes 
me feel good. 
7. I don't think about breaking my smoking habit. 
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Table 3 
varimax Rotated Cooponent Pattern of the Final 21 SAO Item.s 
Item ltmber Original J~dged Ca1pone,nt 
Stage 1 2 
1 C .81 
2 A .81 
3 A .81 
4 A .80 
5 A .75 
6 C .75 
7 C .72 
8 p .77 
9 p .77 
10 p .76 
11 p .74 
12 p .72 
13 p .71 








~ = Preconternplation; C = Contemplation; A= Action; 











Means. Standard Deviations. Coefficient Al,phas. and 
Pearson Correlation Coefficients for the Three Scales. 
Scale M. m Reliability 
Coefficient 
Preconternplation (P) 26.60 7.27 .91 
Decision-Making (D) 15.59 7.60 .94 








varimax Rotated Cortponent Pattern of the Final Nine-Iten 
Decisional-Balance Scales 
Item t Cgrponent 












Items of the Final Nine-Item Decisiooal Balance Scales 
Scale 1. Pro- At&>roval 
1. Kids who smoke have more friends. 
2. Smoking makes kids get respect from others. 
3. Kids who smoke go out on more dates. 
Scale 2. Pro- utility 
1. Smoking cigarettes is pleasurable. 
2. Smoking helps people to cope better with frustration. 
3. Smoking cigarettes relieves tension. 
Scale 3. Con 
1. Sooking can affect the health of others. 
2. Snoking cigarettes is hazardous to people's health. 
3. Cigarette smoke bothers other people. 
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Table 7 
'nle four items of the Pleasure Scale 
1. Smoking cigarettes is pleasant and relaxing. 
2. I find cigarettes pleasurable. 
3. I feel happy when I am smoking. 
4. Smoking cigarettes gives me a good feeling. 
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Table 8 
Means, Standa.;cg De7ii:igtiQ~, a,ng '..t-ScQi;:es fQt the 'lll;cee 
Validaticm Groyps fQr the Three SAO Scales 
Group Scale M m T-ScQ;ce 
Precontemplation 29.26 5.68 53.7 
Imootive Decision-Making 12.50 5.52 45.9 
Maintenance 13.66 5.20 48.2 
Precontemplation 22.92 5.12 44.9 
Ambivalent Decision-Making 22.92 5.57 59.7 
Maintenance 15.42 4.91 51.3 
Precontemplation 16.32 5.50 35.9 
Confirmed Decision-Making 24.37 6.74 61.6 
Maintenance 19.21 6.55 58.0 
Table 9 
Means, Standa.t:d Deviatiws, and T-ScQ.t:es fQ.t: the fi:sze Cl~te.t:s 
QD the DecisiQDal-BalanQe, ~leiilSl.l.t:e' .aDQ. Del;!i.t:abili~ Scaleli! 
Cluster Name Scale M. m t-ScQ.t:e 
Precontemplation Pro- Approval 4.04 2.24 44.2 
Pro- utility 4.33 1.75 44.2 
Con 12.73 3.43 51.3 
Pleasure 
Desirability 11.16 2.60 52.7 
Conterrplation Pro- Approval 4.44 1.51 45.9 
Pro- Utility 5.11 2.32 47.1 
Con 12.44 3.88 50.3 
Pleasure 
Desirability 8.22 3.15 43.1 
Decision-Making Pro- Approval 6.04 2.52 52.3 
Pro- utility 7.32 2.48 55.3 
Con 12.46 2.38 50.4 
Pleasure 9.00 3.08 45.4 
Desirability 9.80 3.36 48.1 
.Action Pro- Approval 7.08 2.73 56.5 
Pro- Utility 8.19 2.67 58.6 
Con 11.84 3.00 48.2 
Pleasure 12.47 2.85 53.7 
Desirability 8.42 2.27 43.8 
Maintenance Pro- Approval 7.25 4.57 56.5 
Pro- utility 8.19 2.67 58.6 
Con 12.50 1.73 50.5 
Pleasure 16.00 2.71 62.1 
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56.5 
Cluster: Older Contemplation Decision- Action Maintenance 
Preconternplation Making 
Figure 10. Mean scores on the Pro- .Awroval and Con Scales for five 















Cluster: Older Contemplation Decision- Action Maintenance 
Preconterrplation Making 
Mean: 52.7 43.1 48.1 43.8 57.0 
Figure 11. Mean scores on the Desirability Scale for five clusters 





PARENTAL I · NF ORME D CONSENT FORM 
CHIID'S NAME ___________________________ _ 
SCHX>L;...... _________________ _ GRADE --------
I understand that It¥ child has been selected to participate in a study being 
conducted by the Pawtucket Heart Health Program and the university of Rhode 
Islam Departnent of Psycoology. The study is designed to better understand hew 
children and teenagers aoquire the behavior of cigarette srroking. 
I further understand that this study will take place for ooe hour during school 
tiJre and has been a:i;:proved by the school principal and the Superintendent of 
SChools. . 
My child will view a video tape depicting the scientific analysis of saliva in 
detecting recent cigarette sroking. My child will then chew on a piece of 
dental cotton which can later be used to detect traces of cigarette sroking. 
My child will then answer a questionnaire about such things as who in their 
family and anongst their friends sroke cigarettes, whether or not they srroke now 
or plan to in the future, whether they feel any peer pressure to sroke, what 
their attitudes tcMard srroking are, etc. 
The answers to these questions will be strictly o:nfidential. Names will not be 
used. COde nurrbers will be used to match saliva sanples and questionnaires. 
under no condition will any teacher,~t, other child or anyone who knc,;,,s my 
child be allowed to see the answers shetiives or the results of the saliva 
analysis. The results of this study will used for research pmposes only and 
will be helpful in the developrent of future programs ained at preventing 
cigarette snoking. 
I may withdraw It¥ pennission for It¥ child to participate at any tiJre and for any 
reason and It¥ child may refuse to answer any questions. If I have any questions 
or cx:mrents I can call a:t>ert Stern at the Pawtucket Heart Health Program, 
telephone 728-7591. 
Please check one: 
Yes, It¥ child may participate. 
No, It¥ child may not participate. 
Signed __________________ _ 
Date --------
Please have your child return this fonn to his or her teacher 
Wl'lmN FIVE DAYS 
APPENDI X B 
P A R T I C I P A N T' S INFORMED CONSENT FORM 
NAME GP.ADE ---------------------- ------
samL TEACHER'S NAME ---------------- --------
I understand that I have been selected to be part of a project being run by the 
Pawtucket Heart Health Program and the University of Rhode Island Depart:rrent of 
Psychology. This project will help to understand why kids start sroking 
cigarettes. 
I also understand that this project will take place during aie hour of school 
tine. The principal of my school and the Superintendent of Schools have given 
their awroval for this project. 
I understand that I will be asked to do the follCMing during the one hour: 
* Watch a video tape shewing rre hcM saliva can be tested to see if saie:me 
has been snoking. 
* Chew an a piece of rotten that will then be used to help see if I have 
been sroking. 
* An&wer a questionnaire about things like whether or not I snoke r'OII or 
want to snoke in the future, who in my family snokes, what I feel about 
snoking in general, and what kin1 of pressures I feel about sroking. · 
I understand that all of my an&'Wer'S to the ~stionnaire and the results of the 
saliva test will be 'IurALLY CDNFIDENI'IAL. This means that oo one I know will 
ever see my answers, including my parents, teachers, and friends. My name will 
not be on the questionnaire and only CXlde m.mbers will be used for 
identification. 
The answers to the questionnaire will only be used by the Pawtucket Heart Health 
Program and the University of Rhode Island and will never be seen by my school 
or parents. The results of this project will ooly be used for future research 
on sroking. 
I may decide not to participate at any tine and for any reasoo and I may refuse 
to answer any question. I may only participate if my parents (or guardians) 
give their permissioo. If I have any questials about this project I can call 
Mr. J:tilert Stern at the Pawtucket Heart Health Program, 728-7591. 
Please check one: 
Yes, I will participate. 
No,· I will not participate. 
Signed -------------------
82 
Date --------
